Objectives: This study investigates posttraumatic stress disorder (PTSD) and its associated risk factors in a random, national, Canadian sample of United Nations peacekeeping veterans with service-related disabilities.
V oluminous literature has been published on risk factors for PTSD among combat and war zone veterans; however, little work on the associations with PTSD has been conducted with peacekeepers-an important military population with ongoing chronic stressors.
In the post-1990s, with the end of the Cold War and a rise in intrastate conflict, ethnic cleansing, and global terrorism, the United Nations Security Council established more complex peacekeeping missions to help implement comprehensive peace agreements. 1 Traditional peacekeeping changed to more closely resemble traditional warfare, and the terms peacemaking or peace enforcement have been used to more accurately reflect the recent UN involvements in countries such as Rwanda, Somalia, Bosnia, Kosovo, and the former Yugoslavia. This new role of the UN peacekeeper in conflict zones may produce even more stress than traditional peacekeeping or even traditional warfare. The peacekeeping principles of impartiality and restraint in the use of force 2,3 may not lend themselves well to traditional military training. In fact, soldiers often relay that the most stressful event of a peacekeeping mission was not the inability to defend their personal safety; rather, it was witnessing many extreme atrocities they were helpless to prevent, such as the death of civilians, including children. 4, 5 Many studies have investigated the mental health consequences of combat and war zone exposure, including those resulting from the First and Second World Wars, the Korean War, 6, 7 the Vietnam War, [8] [9] [10] [11] the Gulf War, 12 and more recently, from combat duty in Afghanistan and Iraq. 13 However, we have limited studies specifically investigating PTSD in peacekeeping veterans, especially those with documented health problems.
PTSD is one of the significant psychiatric conditions resulting from exposure to trauma such as war zone exposure, and the few available studies have demonstrated that an estimated 3% to 20% of peacekeepers have PTSD. [14] [15] [16] [17] [18] [19] The large variation in PTSD rates may be a function of the time lapse between the end of a mission and the start of a mental health evaluation. It may also be related to the nature and frequency of potentially traumatic events, which vary tremendously within each peacekeeping mission, from benign observer operations (for example, in Sinai) to highly dangerous peace-enforcement missions (such as the Somalia and Bosnia missions). 20 PTSD and depression often occur together, [21] [22] [23] [24] and more than 50% of PTSD patients have diagnosable major depressive disorder. 21 In the veteran population, possibly owing to delayed treatment seeking, comorbid depression rates might be much higher than reported. 25, 26 There are several explanations for the association of PTSD with major depressive disorder. A history of preexisting major depressive disorder could be a risk factor for developing PTSD in veterans exposed to one or more traumatic events; PTSD may also increase the risk that veterans will develop depression. 27 However, when PTSD and depression occur together, it may reflect a shared vulnerability 28 or independent sequelae to trauma exposure. 29 Despite the different explanations and significant overlap of symptoms between PTSD and depression, Franklin and Zimmerman 30 found that this comorbidity continued, even with controlling for the overlapping, diagnostic symptoms.
Many risk factors have been identified for PTSD, including pretrauma risk factors, such as a family and (or) personal history of mental illness, and past trauma, including childhood abuse. 31 Although women are twice as likely to develop PTSD, men are more likely to be exposed to traumatic events and vastly outnumber women in the military, especially in trades that involve combat. 21, 32 Peritraumatic risk factors for PTSD include the type and severity of the trauma. Trauma severity is a stronger predictor when the trauma involves combat. 31 Bodily injury in combat veterans, regardless of severity, is another major risk factor. 33 A recent Canadian study 18 examining the impact of trauma severity demonstrates a significant relation between the number of operational deployments and the development of PTSD. This dose-response effect was confirmed in a recent reanalysis of PTSD prevalence among US Vietnam veterans 11 and in US soldiers deployed in Afghanistan. 13 Of particular importance in peacekeeping operations, soldiers are expected to show restraint and neutrality, which, in turn, can increase both their sense of helplessness and their feelings of being unable to control a situation during a traumatic event-identified as significant peritraumatic risk factors. 31, 34, 35 Posttrauma risk factors for PTSD include inaccessible treatment, stigmatization, ongoing life stressors, and a lack of social support. 31, 36, 37 Deployed soldiers are frequently exposed to long separations from their families and friends, and the financial strain on soldiers and their families can add to the distress they face during and after a deployment. 38 This concept is important and applies to the veteran population, especially to those with service-connected health disabilities. Further, there is a significant association between soldiers diagnosed with psychiatric conditions and high attrition rates in the military. 39 Canada has a proud history of peacekeeping. Since 1947, the CF have completed more than 72 international operations. 40 Currently, more than 3000 CF personnel are deployed overseas on operational missions, 40 and a significant number will develop psychiatric conditions related to deployment and will require psychiatric care. This study investigates PTSD and its associated risk factors and depression in a random, national, Canadian sample of UN peacekeeping veterans with service-related disabilities. VAC provides health care benefits and other resources to veterans with service-connected health disabilities and (or) difficulties reintegrating into civilian life. The issue of veterans with PTSD is important but not well-studied in peacekeepers, especially in those who are medically ill; thus, it is important to study risk factors for the disorder to help identify and screen veterans returning to civilian life. From the literature and evidence that posttrauma risk factors are most detrimental to PTSD development, 31 we expected to find significant pre-and peritrauma risk factors for PTSD but also to find that posttrauma risk factors would add most variance to predicting PTSD severity and a probable diagnosis in peacekeeping veterans.
Methods

Participants and Procedure
Participants consisted of 1016 male veterans serving in the CF from January 1990 to October 1999. The veterans in this study were selected from a random, national, stratified sample of 1968 CF male veterans (age < 65 years) who had served or were actively serving in the CF and were in receipt of or entitled to a disability pension from VAC after their release from the CF as a result of a service-related medical condition. The sample was obtained from an anonymous general health survey, completed by mail in October 1999 and consisting of 2760 VAC clients from a total membership of 18 443. The response rate for the survey was 71.30% (1968/2760). 41 At the time of the survey, the most common disability pension from VAC was for musculoskeletal conditions; only about 4% of disability pensions were for psychiatric conditions, and of these, one-half were for PTSD. The post-1990 sample was derived by including all veterans (in the sample) who were still serving in the CF; for veterans who were no longer serving, we used the release date and years of service to determine whether the veteran had served in the required time frame. We chose the post-1990 sample because at this time peacekeeping changed significantly from benign observer operations to highly dangerous peace-enforcement missions. 20 Veterans consented to the study, and we had Institutional Review Board approval to use the data.
Instruments
The survey inquired about sociodemographic characteristics, military service history, significant life events during the past year, and current stress. Life events were calculated by summing the number of affirmative responses to various significant stressful life experiences during the past year ("a family member seriously ill or injured," "a serious illness or disability," "death of a close friend," "changed or lost job," "death in the family," "changed residence," "having a person move into or out of the house," and "being separated from a spouse for reasons other than work"). Scores ranged from 0 to 8. Current stress was calculated by summing scores for responses provided to the statements ("I am trying to take on too many things at once," "There is too much pressure on me to be like other people," "Too much is expected of me by others," "I don't have enough money to buy the things I need," "My work around the home is not appreciated," "My friends are a bad influence," "I would like to move but I cannot," "My neighbourhood or community is too noisy or too polluted," "I have a parent, a child or partner who is in very bad health and may die," "Someone in my family has an alcohol or drug problem," and "People are too critical of me or what I do"). A 3-point Likert response format (0 = not true, 1 = somewhat true, 2 = very true) was used. The statements were derived from Statistics Canada's National Population Health Survey. 42 Scores ranged from 0 to 22, with higher scores reflecting a higher degrees of current stress.
To measure symptoms of PTSD, the PCL-M 43 was used. The PCL-M is a 17-item, DSM-IV-based, PTSD symptom measurement tool with a 5-point Likert response format (from 1 = not at all, to 5 = extremely) that assesses the extent to which symptoms of PTSD related to any stressful military experience have been experienced over the previous month. The PCL-M has been widely used as a continuous measure in research studies to identify cases of PTSD. 13, 23, 44 Consistent with previous research studies and with the PCL-M authors' findings, 43 the PCL-M cut-off score of 50 was used to establish the presence of probable PTSD. Weathers and colleagues 43 found that this cut-off score yields PTSD diagnostic sensitivity of 0.82 and specificity of 0.83 in a combat veteran sample. This cut-off score was also used in a study by Forbes and colleagues, 23 who found an 80% diagnostic power in detecting PTSD.
To assess symptoms of depression, the 20-item, self-report CES-D was used. 45 Likert-scaled, using 4 points, its cut-off score of 16 indicates high-end depressive symptoms and identifies individuals with clinically significant depression. 46 Demonstrating excellent reliability, with internal consistency of 0.84 to 0.90, 45 it also shows good test-retest reliability (0.51 for 2 weeks and 0.67 for 4 weeks). 45 Adequate construct validity is reported, with moderate correlations with the Hamilton Depression Rating Scale and the Raskin Rating Scale for Depression (0.44 to 0.54) at admission and higher correlations after 4 weeks of treatment (0.69 to 0.75). 45 Depression severity is measured by summing item responses (reverse-scoring 4 items).
Results
Descriptive and Diagnostic Analyses
Participants' ages ranged from 20 to 65 years (mean 45.86, SD 10.03). The majority were either married or in common-law relationships (85.28%, n = 863), while 14.72% (n = 149) were single. Education level primarily constituted those who completed at least some college or other postsecondary education (53.91%, n = 530) or graduated from high school (29.09%, n = 286). In Canadian currency, the yearly household income of the sample was as follows: less than $20 000 (5.68%, n = 49), $20 000 to $39 999 (31.44%, n = 271), $40 000 to $59 999 (33.76%, n = 291), and $60 000 or more (29.12%, n = 251).
The number of unique deployments ranged from 0 to 5 (mean 1.18, SD 1.00). Only 27.17% (n = 276) of veterans had never been deployed, while most had 1 (39.67%, n = 403), 2 (23.03%, n = 234), 3 (8.37%, n = 85), 4 (1.38%, n = 14), or 5 (0.39%, n = 4) unique deployments. Out of 30 military theatres, most were deployed to Cyprus (36.81%, n = 374), the former Yugoslavia (25.20%, n = 256), Egypt (15.16%, n = 154), the Golan Heights in Israel, (11.81%, n = 120), the Persian Gulf (5.61%, n = 57), and Somalia-Rwanda (4.82%, n = 49). The majority of participants (72.83%, n = 740) were not currently serving in the military. Of those who were serving, 19.98% (n = 203) were in the regular force and 7.19% (n = 73) were in the reserves.
The number of life stressors reported by participants ranged from 0 to 8 (mean 1.58, SD 1.42). Current stress ratings ranged from 0 to 16 (mean 3.50, SD 3.13).
The CES-D total score, measuring depression, ranged from 0 to 58 (mean 12.95, SD 11.41). With a CES-D cut-off score of 16, 46 28.77% of the sample (n = 292) met criteria for probable clinical depression. Rates of probable clinical depression by deployment history were as follows: never deployed (21.74%, n = 60), deployed once (30.35%, n = 122), and deployed more than once (32.64%, n = 110) (see Table 1 ).
PTSD symptom severity was indicated by the PCL-M total score, which ranged from 17 to 85 (mean 28.52, SD 14.98). With a cut-off score of 50, 43 10.33% of the sample (n = 105) met criteria for probable PTSD. Rates of probable PTSD by deployment history were as follows: never deployed (3.99%, n = 11), deployed once (10.92%, n = 44), and deployed more than once (14.84%, n = 50) (see Table 1 ).
In contrast to those who were never deployed, participants who were deployed at least once were significantly more likely to have probable PTSD (c 2 = 16.49, df 1, P < 0.001, phi = 0.13, n = 1016) and probable clinical depression (c 2 = 9.14, df 1, P = 0.003, phi = 0.10, n = 1015). There was no difference in probable PTSD or clinical depression between participants who were deployed only once and those who were deployed multiple times (Table 1) . Additionally, self-reported depressive symptoms were significantly greater among those with probable PTSD (mean 33.71, SD 11.02) than without (mean 10.56, SD 8.71) (F 1,1014 = 627.21, P < 0.001, Cohen's d = 2.03).
Univariate Analyses
The univariate relation between pretrauma (age and education), peritrauma (number of deployments), and posttrauma (marital status, serving status, number of life stressors, and current stress) variables with the PCL-M total score were Next, we evaluated the univariate relation between the same pretrauma, peritrauma, and posttrauma variables with probable PTSD (PCL-M cut-off = 50), using ANOVA for continuous variables and chi-square analyses for categorical variables. After we adjusted alpha for multiple comparisons (a = 0.01), significant univariate associations with probable PTSD included age (F 
Multivariate Analyses
We examined the multivariate association between PTSD symptom severity and pretrauma, peritrauma, and posttrauma variables, using sequential linear regression. The PCL-M total score served as the dependent variable, while the same pretrauma, peritrauma, and posttrauma variables as reported above were entered sequentially in predictor blocks. Pretrauma variables were entered first (Model 1), followed by peritrauma (Model 2) and posttrauma (Model 3) variables. Small amounts of missing continuous data were replaced with series means, and listwise removal of cases owing to missing categorical data resulted in 96 excluded cases, with 920 remaining. Model 1 pretrauma variables accounted for a small but significant amount of the PCL-M's total variance, (F 2,918 = 34.49, P < 0.001, R 2 = 0.07). Model 2 peritrauma variables incrementally added variance in predicting PCL-M total scores above Model 1 (Fchange 1,917 = 37.53, P < 0.001), adding a modest 3.7% variance. The addition of posttrauma variables in Model 3 significantly added variance above Model 2 (Fchange 4,913 = 80.90, P < 0.001), adding 23.4% variance. The final model (see Table 2 ) accounted for 34.0% of the variance in, and correlating 0.58 with, PCL-M total scores (F 7,913 = 67.27, P < 0.001). Age was the only significant pretrauma predictor variable (P < 0.001), with number of deployments significant as a peritrauma predictor (P < 0.001) and serving status (P = 0.001), number of life stressors (P < 0.001), and current stress (P < 0.001) significant as posttrauma predictors. Multivariate prediction of probable PTSD was evaluated by means of sequential logistic regression, with the same pretrauma, peritrauma, and posttrauma predictor variables described above entered sequentially in blocks. The pretrauma Model 1 accounted for a significant but modest proportion of the variance (c 2 = 31.91, df 2, P < 0.001, Nagelkerke's R 2 = 0.07, n = 921). The peritrauma Model 2 contributed a small but significant amount of variance above The final model predicted 30.9% variance in probable PTSD classification, with (alpha of 0.01) younger age (P < 0.001), number of deployments (P < 0.001), number of life stressors (P = 0.007), and greater current stress (P < 0.001) significant (see Table 3 ). Classification of probable PTSD was significantly predicted by age (7% less likely with each increase in year), number of deployments (97% more likely with each deployment), no longer serving (112% more likely than if still serving), life stressors (26% more likely with each stressor endorsed), and current stress (29% more likely with each 1-point increase).
Discussion
This study attempted to increase our understanding of the psychiatric impact of modern peacekeeping and risk factors for developing PTSD. The observed rates of probable PTSD of 10.92% in veterans deployed once and 14.84% in those deployed more than once is consistent with results from other studies 13, 19, 47, 48 and further demonstrates the mental health impact of operational deployment. The observed doseresponse relation between deployment (serving as a proxy indicator of the peritraumatic risk factor of trauma severity) and probable PTSD is consistent with other studies of combat veterans. 11, 13 Consistent with other studies, 13, 19 veterans with probable PTSD and greater PTSD severity were more likely to be younger and have a history of more deployments. These findings are also consistent with the literature demonstrating that the lack of social support is a posttrauma risk factor for developing PTSD 31 because individuals with probable PTSD and greater PTSD severity were more likely to be unmarried (serving as a proxy indicator of decreased social support).
The rate of probable PTSD of 3.99% in veterans who had never been deployed was also elevated when compared with the rate of PTSD of 1.7% for men in the general Canadian population. 49, 50 This increased rate in veterans who have never been deployed may identify the inherent risk of working within the military, such as the potential impact of traumatic exposure during military exercises or another preexisting risk factor. However, the higher observed rate of probable PTSD in our sample of veterans who had been deployed, compared with the rate of PTSD found in a Statistics Canada survey, 18 may also reflect a sample bias in our survey, which consisted of veterans with service-related medical disabilities. Even though the most common service-related medical disability was musculoskeletal in nature, this injury type might also contribute to symptoms of PTSD. 33 The study also identified that those veterans who have been deployed suffer from increased rates of depression. This may support the hypothesis that trauma exposure is associated with an increased risk of other mental health conditions, such as major depressive disorder. 13, 51, 52 As expected, and consistent with previous studies, 13, 53 self-reported depressive symptoms were significantly greater among those with probable PTSD. Further evaluation of the data would be necessary to determine whether increased rates of depressive symptoms observed in this sample were independent of PTSD-induced effects and independent of the musculoskeletal conditions and associated pain that also often present with comorbid depression. 54 The high rate of depression may also be related to the delays often involved in seeking medical-professional help, due to the significant military-instilled mental health stigma. 13 When new veterans ultimately present seeking treatment, they have often been suffering for many years and have frequently already developed the common mental disorders associated with PTSD, such as depression, alcohol-substance abuse, and other anxiety disorders. 21, 23, 25, 55 This study has important clinical implications because many veterans have identified significant symptoms of PTSD years after their deployment, and therefore, their response to treatment might be significantly affected by the severity and chronicity of PTSD. 56 Understanding such risk factors can help predict morbidity among trauma-exposed veterans. Veterans with PTSD also show higher functional impairment, compared with veterans without PTSD. 57 The high rates of depression have a significant impact on treatment because depression must be aggressively treated to help patients respond more effectively to psychotherapy. 58 There are several limitations within this study. Although representative of peacekeeping veterans with service-connected medical disabilities, the results cannot be generalized to the entire military veteran population because the sample included only veterans with pensions for service-connected medical disabilities. Veterans who might have been deployed but not pensioned by VAC for medical conditions were not included; therefore, it was impossible to determine the rates and potential risk of developing psychiatric conditions such as PTSD resulting from specific deployments. Another potential limitation is that, even though self-rating measures such as the PCL-M have been extensively used in research to identify cases of PTSD, 13, 23, 41, 44, 59 the diagnosis of PTSD in this study was not confirmed by a diagnostic clinical interview. Because this was an anonymous survey, another limitation is that we did not have access to the data on the nonresponders. Despite a response rate of more than 70%, it is possible that those who responded to the survey are slightly different, demographically and (or) symptomatically, from those who did not respond.
Conclusion
PTSD and depression are important health concerns in the veteran population. Understanding such risk factors for PTSD as younger age and unmarried status can help predict morbidity among trauma-exposed veterans. Because many veterans are no longer serving in the military but living and working in the community as civilians, it is important that primary care physicians and psychiatrists become knowledgeable about the emotional impact of peacekeeping deployment, inquire about military service, and screen for possible PTSD.
Résumé : Le trouble de stress post-traumatique et les facteurs de risque associés chez les anciens combattants canadiens du maintien de la paix souffrant d'incapacités liées à la santé
Objectifs : Cette étude porte sur le trouble de stress post-traumatique (TSPT) et les facteurs de risque associés dans un échantillon national aléatoire d'anciens combattants canadiens des forces des Nations Unies chargées du maintien de la paix qui ont des incapacités liées au service. Conclusions : Le TSPT est un problème de santé important dans la population des anciens combattants. Comprendre les facteurs de risque comme le jeune âge et l'état de célibataire peut aider à prédire la morbidité chez les anciens combattants exposés à des traumas.
Méthodes
